(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 11312952 A 

(43) Date of publication of application: 09 . 11 .99 



(51) Intel H03H 15/00 
H03H 17/02 
mm 1/707 




(21) Application number: 10264759 


(71) Applicant: 


YOZAN INC 


(22) Date of filing: 18 . 09 . 98 


(72) Inventor: 


SHU NAGAAKI 


(30) Priority: 25 . 02 . 98 JP 10 60569 









(54) MATCHED FILTER AND SIGNAL RECEIVER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To make a circuit scale 
small in a matched filter of an analog addition type 
which uses 1 bit of a diffusion code. 

SOLUTION: An analog signal is A/D converted and 
successively stored in a register group of two systems 
of data registers R11 to Rin and R21 to R2n. An output 
of each of the data registers R11 to Rin and R21 to R2n 
is selectively inputted by selectors SEL1 to SELn to 
exclusive OR circuits XOR1 to XORn, the exclusive OR of 
the digital data each bit and the diffusion codes ml to 
mn is calculated, and its output is analog added by an 
analog adder ADD. 
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CLKl. CLK2^fflV^^r ^(Ci:oT. V^t?fr^5^ 

^Tt>/^V^:^^{;l^^, milS^'--^ l/i^;^:^^IJR 1 l-Rl 
nfc^V^^^R2 1~R2 n(D\^^'rtl^^—:^r£i'f^m^1r, 

mm± ^ s E L r- s E L n ^mmir^ :l t ^^x^^ 
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2^ffiC0^l5® U'v^;^^$^CAL-REG 1 , CAL-RE 

G 2{:: j;orfTt>tt. rttt> i-'v^^^^^ t-t^A;^ u-v^:^^ 

INP-REGl, INP-REG 2 ;55^tb-?:*tbg^^ $ 

t* 5A;'jl^v^:^^ INP-REGl*5J:t;^INP-RE 
G 2;!5^^)?g^l^v^>^^C AL-REG 1 ^t5J:U?CAL- 
REG 2{c:■^i^■^*tlSsi||^i^^o UlTj^-r^ J: 5 
v^y^^^CAL-REG 1 , CAL-REG 2ti^(Dft^ 

[0 0 2 0] ^^l/i/^^CAL-REG 1 joJ:D?CA 

L-REG 2i^c;o#y=-^fi-^tt-€tt»;J;;-rsfitB • 

/l-^>^l^^1^PMUX 1 j:r/PMUX 2 Cl-^rtt-^'iftA 
;^^tT.Tv^^, #{i^g • -v/u^iri/^i^PMUX 1 *5J: 
1/ p Mu X 2 i-- v^;^ ^ c a l - 

REGl, C AL-REG 2(Dy=— i5'id^J^-?:<7)^^, 

$>^v^^^-?:^7)^i:sf^ {x^^-^^nwrn) (omn-'^-^v^m 

f-PMUXi, PMUX 2c^tU;^tiWv^;=^^ • -^/i^^^ 
^-^1^RMUXi::AyJ$tt. cal-reg i ^fct^c 
AL-REG 2(^ffl;^^t^^— &^{:^MUXCNT t LTiti 
;'ji~^o ccom;^jMUXCNTf^. mrlS^^y^"— ^5^m 1 
~mni:LT. SufS^Nf&filjffe^fPlEjSSX O R 1 -X O R 

ni;iA;^^i^5ci: t^^5o -^LT. mifSi/v^;^^ • 
/v^:7^u^f-RMUX4-^t9#x.5:i ttwJ: 19. milS# 
ft!L&^^Sft01&§xoR 1 —xoRntD j:i>*milEr-^t^^' 
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-REG 1 :^<1;U^I NP-REG 2(::[^— c^tetfc??-^^ 
m^Atll^. Hij|E?t»U'v?;=<^:^CAL-REG 1 
t^CAL-REG2 iriy 1/ ^Xm'^mtcn'T ^i^fctetfc?? 

MUX 1 :3^J:U^PMUX 2, Ui^::^^ "^ju=^-:/'u^'^ 
RMU X LTmfieS^fdL&^f^gifPlllSgX O R 1 n 

A;^-r^:ii:i-J:'9. 1 w?}^VvJ£Jl±^7)SJiM-'^';=^c7:)^t 
-^Sm^^^t^ir/^^o HulSl NP-REG l:J^J: 

i;^INP-REG2 d^/^^&tfc^^^m^J^^&^-r^ ^ 
10 t{zX^. -^/i-^^i— K(OS:ft*5 j;tKy :7 h^N^/ K:^— 

[0022] :i<DX^{zm^^^ij:Wcn'^^m\^^x 

tc:J:^ffiPt°-^ ^GAL-REG 2c7)K;i6:|?^t;^J:^ 

(1) i^mi<Dum^^ (:=^--Ki) 
:^^mm^^<Dm. (2) 2 <DK;tfe?^^ (:=^-k2) 

20 i^:Jol'^T. T s til V^-zK/VjlK^^^bTV^^o C<om 
d^t-J: 9f-. Kit^/-^';^ 1 (PI) ^ ^--°:^2 (P 
2) ^oJ:r>*=i— K2(D^>*;='^3 (P3) fi:-^tt^*:^iS^^^ 
^ ^/^?^i:/ceoTv^^;55, =1— Ki(^)^^';=^^4 (P4) 
K2co^'?;^5 (P5) fil^— ^ ^-^T^ /^oT 

[0 0 2 3] -^rT% *^B>gc^tulS{Sl+S • 
-t^PMUX 1 *5J:i/PMUX 2(i. mrai(?>J: 

■^^inMf^-'t^MW'^i^^'^ OAL-RKG 1 , CAL.— 
REG 2(7)^"— ^id^J^-^OOS feSV>ti-^C9a:mf 

30 (i^5/>^Bfr«lSii) h^^^.(7)7='-^ia?^ij^f^ 
• '^/u^y'u^'ij-PMVX 1 :^6J:t/PMUX 2oo«^^ij 
-r/i-^:/i^:^^1^PMUX 1 nmS^i^t^:^^ CAi^-RB 

GICO^QS 1 -e^-To ) ^112^ (-T^ — ^D 

2T-^-ro ) {;:>EtJSbf::2A;^lt±i;^^07=^-^ --^/i-^ 
>^U>^1^DMUX 1 . m2!^tm3mzM}t^\^tzy'^-^ 
"^/U^y'U^^VMVX2^ ^ (n-1) 
m^^i^Mft^L^t^v"^—^ • •^/l^^y^l/>^1^DMUXn- 
MUXnOnfflCO^^— ^ • -^/l^^y"!-'^ f-^^-T 5o 
LT. rtbib7='--^ • ■^/V'^y'l^^1^DMUX 1 —DM 

uxn^^i9#x.^:i^(^J: "9. mifS?l^®i-'v^;=^^CA 
L-REG 1 i::1^«$ttTV^6tr^;t5r^^-^^^IJ4oJ:D?^tt 

/l^^:/v^i^PMUX 1 {c:#t^:g-^5 - ^^s-e^5 J: 5 

[0 0 2 4] -f^^t?^. SrflSy"^— ' -^/l-^TT'l-'^ 1^D 
MUX 1 ~DMUX n SufSlH 5 P 1 — P 3 CO 

50 ^-^ ^ ^/>^^(7)i: 5{^t:°-^fiffl(^/^i^j®1^cot@^?R»T: 
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1#^^ttTV^6D 1 -Dn^^H-?'tttii;^jL. El 5 COP 
^ ^^'r-CAL-REG 1 (D^WC^^I^X 

[0025] m5(D (3) ti, mt^i^i^^^ ' •^/l-^:7^ 

1/ 1^ RMu X #t ^ ti. 5 *J Wt •^o-'^'j ^^t-E! 

u^^y'L^ • •^/^^>^^'^1^RMux^^Hf^lB{5:1f • -^/i^^ 

{ita • •^y^^:7'i^^f-PMUX 2^ilJ^^-f 5 

Suism t^>?g^i/v^;^^CAL-REG 1 t;ifiSff|smi 

cDn-K (n-Ki) ;55^^tt^ttT*5f9. mmm2(Dm 

@l/V?y;:^C AL-REG 2 (CtimilE||2C0::i— K 
-K2) ^5^&^$tLTV^^t>(^^t-5, m5(D (3) {;i 

ftfflB::^— Kl(^-^/i-^^^';=^P l*5<i:l>^P2 
mrlEi^v^;:^^ • -^/l^^:7^^'^1^RMux^is^^fE^g»l^>^ 20 

;^^CAL-REG1 \Z.^m^thX\^^^:=^— Kl ^W;'? 
-r^o HifBSfK^S "^/Lv^:7'l/^1^PMUX 1 

rtOBtfBfiy''--^^' ■ -v'/V^^^W^^^f-DMUX 1 —DMUX 
nfi. milS®»l->?;=^.:^ GAL-REG 1 

[0 0 2 6] ^sfcic, mria=i— K2<D-^/v^^^;^p 3:ioJ: 
t/P 5cD^>f 5: ^'^'tC'g^^ J: 5 {>^ftfl2*JWH-^^n — 
^/i^tcLT. mffSi-'i^;^^ • ■^/^'^:7"U'^1^RMUX^ 30 

l/v^;^:^C AL-REG 2 (C^g-Sft ^tuTV^^ =1 — K 2 

/n";^p 5(^)^^ ^ Kl {c:j:-5*^/i-^^<;^P 

=3— K2{;i j:6•^/^'f'>'^'^P 5 09§:ftco i 
fT5o :=^-Kl. K2<;0f^?Sg:{;:::Jott5 40 

. -^yw^:7'u^i^PMUX 1 rt(?:>MBSy='— • •^/w^:^" 

l^>^f-DMUX 1 —DMUX n ^^#xT. 1 ^^yrffz. 
W^Wyy V L^cx-^D 2~Dn:fc^J:U^D 1 ^-etb^* 

X 2}iHul5f4ffi • -^/l-^:7'^'^i^PMUX i irlH^tc:^* 
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[0 0 2 7] m^r^^^m'MM^K'om'c-^^^ 
xmrn-r^o me (a) m^r^xi^M%wmKx> 

fPlHlSSXOR 1 —XORntT^^tfcl;^ a 1 — a n ti. 
LT^itbtt/^cD/A^J^^ (M) 1DAC(;1A;^^ 

h(?:»f=-^-efo'5t^5o m^(o (b) tiD/A^t^§^ 

(M) 1 DACO^JeS^^L. #fi!l6t?^SfPlHlSgXOR 

^^^t}\^^y Y\^^f\.'^fm^^\^xmnhr\^ftyim(o\ 

^D/A^l^^ (M) 1 DAC/5i^f.ai;0$tt^Hu|SSNt!l 
^IfeUfPlElSgXOR 1 '-XORn<7)^tff(^l±i;^/55^t&$ 

[0 0 2 8] mm. mt^T^^rM9-m^AT:>Y^<D— 
:^c«Tfc^o HTi^i^oVNT. i)mm^ADiy\±mYim} 

m2{iL\f>yV^ . STfit^^5^ h;^5^;Jx-?:*;h.A;^^:Jx 
^7,^i.(Dmti\^^h {-fi^f^#*fl»§g 9 (c: J: o Tfi 

T% XOR 1 — XORn(OUi;^fqcor'^n>r>(iSir/^5o 

[0 0 2 9] ;!JP»^7iJ^XOR 1 — XORnOW;'^ 
X* 11.X'21. •••.X'Nl \Z.n^^\.f-'^\ 
^<iy^>:^C 1 1 —CNl co{±l;^€r^'g^LT7^c?5^S3g 

m:f3(7:>mmmmmm^rix\^^^o wrTcii-^cN 

1 --^(7:)A;^^x' ii,x''2i, •••.x'Ni^ 

-r^t. mm^7 ,(Dm:^v o ? i (d (d^^bi? 

^^^^o ^^*5C 11=-C21--. . . . =:CNl=Cf 

[»i] 



(8) 
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14 



N 



- Vb) . Oil 



Vo71 -Vb^- 



i=l 



Cfl 

[0 0 3 0] m.w-i^i}m^9mm^7,--7^cMm 

f {::i:oT-^coA;^t-g^^$tbTi/^^o ci~CM* 

t==l 



N 

■i^i + 

N 



(1) 



10 



i-^^t)'^2-', 2-S ■■, 2\ 2', 2"{;iJt^il 
Lfc^eSr^TL. C f t C 1 ~CMroP#fi^ (2) (75 
t*5i9T'fc2)o *f:iC 1 ~CM(C*i-i--5A;']ffl;ff*V 1 

So 

(2) 



M 

Y^{vi - Vb) • a 

1 1 



[0 0 3 1] m 8 tiSuBBSteitiUlUSS 8 1 ^ C f 1 , C 
1 1~CN1 hll^Xz.Tf^V.tL^cOX^^ ^ KtelitMlElSg 
fi3®(?)CMOS>r ^ I NV 1 , INV2, IN 

VS^K^iJLT/c^^o lll7T't^*Pt&$nTV^6;!i^ Cf 

f)^fz.nMmm±^ r e f {cgiiggi~5o steiii^iHisg(7) 

A;^t*;^-f :y^SW6 2 Cl J: o T Kt^g^^HTIg-e 

fct9. :^fcc f 1 c7)AtH;^f^;^-f 5^^SW6 1 {cJ:oT 

M^^fgr-fc^o MUXe&Vr e f tC^gcL. ^^oS 
W6 1 ^^^-r-Sr <9. C f loS^fi^r^^ti. 30 

J:orSfeiiiHlHl5S I NV 1 (^y- hA;^^i5^^ v 

h\CO\ 1 --CN l(Z)A;Ot-t^-^/l-^y^l-'^lM^UX 1 
1 — MUXN 1 m-^/l-^:7'l^^1^{-i:o 
rc 1 1 —CN 1 ^i■^t^•€t^x' 11 --x' NiSfcfi 

V^Tfi. C 1 1 — CN 1 tiV r e f {c:^i^$tb5o 
[0 0 3 2] SteitfUlHlSg 8 1 fi, >'/-^-^ m 40 

2^-Y>-/-<-:^c^rHl{-MOSjg:^MR 1 ^ 

Adti;^FBl(^t^MO s gfeiMR 2 :io c 

[0 0 3 3] mfjilit^) cfc i> Cl. fuiS^^-f :y^SW6 2 {^iJ: 

6 2 *P^«c-r 5 c i i:: J: 19 S'M«m;^*(g:^^-r 5 :iht^X 50 



Af 

X)2*-^-yz + V6 (3) 

i=l 

^(?:>J: 5t-ffiMe^-^i^^co^'Y 5: ^->r-e 

v?;^:^CAL-REG 1 . CAL-REG 2(^ii^tbf'^ 

^^T:bi^Tv^6o -^^T^ SulBSI^ w^:^;^ C A L - R 

EG 1 ^oJ:r/C AL-REG 2 ^tBM ^ ^ 

Mia^S^i-'v^:^^CAL-REG 1 
^oJ:U?CAL-REG 2 ^ bT. 1 ^ n ^ r*f£jftcO^ 

[0 0 3 4] ^T. mWmi \Cn^\^f:.mM(OWm.X\^^ 
HfllBS^ftil6^S^SfP[HlS§XOR 1 — XORnOm;^^-^c7) 

^^t^^lEr■^t2>^;bp^^^7)A;^^-P^^PLTv^^c^^ y-f 
R^LTI^^0^t-5o Ill9fei7j^t-J:5t-. ::ico|lffi(Z)?i^flgr- 

ti. itfHE#^fttl&l3^SfP[H]3SXOROW;^X' 1~X' 
^tb^*tb>C^JJ;; LTir W^>5?SEL1 1~SEL1 M^^^ 
\^hf\^X^'0. ^ir U-^ ^SELl 1--SEL IMcO/ii 

;/ati^;S-t-69ffIET-^i:i r;[jp»^coA;b{liJo:^-t^^"i/^ 

V-^^^i-j^ige^tv^o ^irU-^^^SEL 1 l—SEL IM 

VH. {£t---^/l-®J±VL43j:t/S¥m/EV r e f 
$nr^^»9. ftfJWt^t LTMIESN&Stlf^SfPlllggXO 
RcOt:^:y hm/j*3^U^y :7 1/ :y v^^SJpif-^C R;^^#t|^ 

^nri/^^o -^tL-c. mji2#ft!i6^^afp[HiKxoR(7)W 



(9) 



15 



ti^^^y t '^mUM^^/i-MJ±vu^m ^ 

u^jU(Dt^. HufESPmEEV r e f ^mtiir^ 

[00351 miO(T) (a) [H]Sg^m*/h^<-r5 

Lfc^a^oT. m^mM^^^A-^<'r^^tt^'^mxP> 

i^S^PlHisgxoR 2c7:^>t*;S;i-atffc^tl:i;^y=-^x 1 . x 
2 *3 J: XJ^mm y :7 u V ^ S*J® ft C R a>^ ^ ti.T V ^ 
-5o :ico^;^co?f^fl|t^irl/^^SEL2 1— SEL2M 20 
(iHilGc^ (b) (;^^-rmM^(-Lfc^5oTttl;^SJdE 
VH. V r e f fe5V^tj:VL^^S^LTW;^J"t-^o 
/c. y :7U^/v'^$^JWt-^CR;^5^^^ u^7\^(Dt^\^\'X 

<^>?f^flgt^J:tbt^, 2o(7>#ftii6^^^fp[HlSSX0R i^qJ: 
0?XOR2^::ov^Tl■ooMEE^±l;^;5^5^#^t^. r:^^^ 

;^»^¥^S-r 5 ^ ^5 pjgg^ /^^^ 
[0 0 3 6] mi 1 f^*^?^c^)-^:y^ K:7 ^ (7)^ 2 

X, "T — ^^-y^ h\^^^:^^ SF REG 7 1 ^ SFRE* 

M 
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y h \-'iy:^^<D^mcom:^\tmt^tmm(D± ^ s e 

L i~sELn(cA;^$^tt. ^(D'l^mcomm^mm^QiB] 

[0 0 3 71 la 1 2 t^HuiSA/D'S^lHl^OOW;^^??-^ 

:^^mR 1 1 --R 1 n:^J:D?R 2 1 — R 2 n\Z.Kti^ 
tt. ir l/^ ^ S E L 1 --S E L n(;icJ:oTl/v^;^i5^^UR 
1 I'-R 1 n*fct^R2 1— R2 n;^5ig^^n5o SE 
L 1— SELnC0Ui;^^C0 9'fe>??-^t^'5' h s 1~S n 
M^^fiafPlHlKXORl-'XORnClA^^^tu. ^^^t 
a l — a n(^^i:M;^Jfl@[Hl^EgADD2{:lA;^^tb5o 

[ 0 o 3 8 1 EI 1 3 tulSH! 1 2 tc^-r:?in^lHisSAD 
D2(?:>«j^^^t"EIX*fc^o WIS 

;tjn^IllSgADD2JiA/D'^m^tf:l;^COt^^:y (??-^ 
h^l^O {C^J!SbfcMf@(^/h;!jDglEl^ADD 2 S 
1 --ADD 2 SM^Wb, m^/h;(lPg£lHlSgcot±i;^Ji^ 

^•rXv'^V^C9 1 1~C9 lMX^f^^^&^^(D 

mt)^. Ste±iiHlElKi NV9 it;iA;^L. ^(^^Klnit 

tsiHi^i NV9 1 (DAmti^mm^^^^t^^ i^^^c f 9 
id J: o xmmi^x\^^^o ^ (Dm^M^^^a^^hMW^ 
n[<Dmti^^(D}f^y Y(Dm.w^j^^'cf'm^^hoxmw- 

■f-So ^^(c^^/^°s/^>^;^c 9 1 1 ~c 9 1 Mti 2 

-S 2-S 2\ 2S 2^tdlt«^i|Lfc^ft^W 

Cf9^C911 ~C 9 1 M(Dm^^\^^ {A) (Dt 

(5) T**3^$ix6o 
[SSC31 

(4) 



M 



i4ou^ - = 



i=l 



a/9 



= -^2*-^ + 1/6 (5) 
t=i 



[0 0 3 9] HI 1 4 f^. SfiBEIll 1 3 ^/jN^JP^Hl^g 

ADD 2 S(^ffi^&7j^i~E|-Cfc6o 5 
HulE/hSPfflUJESADD 2 S 1 fl^^-^K^^i/ h tmm.t 

(T^wiiL^mm^ s 1 - s n tmmm^t x^xAti^fht- 

irl/^^SEL 9 l—SEL 9 n^r^TL. :ithh^\-^^ 
:^SEL91'-'SEL9n {^(iSP^ffiV r e f *5J:I/ 
StflE^'— ^ a 1 — a nt^Xti^tlX\^^^o ^SK 
L 9 1 — S E L 9 nfi-^Otti;^^, :3e-^.'N^v':^ V^;^ C 1 
Oil — C 1 0 1 n J: <9 jfe^SaSS^. C 1 0 2 50 



l-Cl 0 2n J:i9/.?5§^^^td^tb-etb*<o 

^-g^ (c 1 0 1 1 1 0 1 n) (omtfit-RmmMmm 

•Y^<iy^>^c i 1 o 1 id j:or-^coA;^i-^^^tbT 

V^^o mmU^ (C 1 O 2 1-C 1 0 2 n) C^m^^^^J: 

D^Ktetii|iMlH|gS I NV 1 0 1 <7)ttl;^i^. ^-ry<i^^>^:^ 
CC 1 J: 6 SaSS^ i- J: or Kfeit*§II12S I NV i 

>';^C f 1 0 2^:^LT'?:(^A;^id^iu^tbTl^5o 



(10) 
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*3ADD 2 S 2— ADD 2 SMti;ADD 2 S 1 irf5]1t{- 

[0 0 4 0] ^(oxo^j^mm^^^^-^x. htm 

AtJ^mm^^ (C 1 0 1 1 ~C 1 0 1 n) {Z.m^. 
rij (A) (^^^C 1 0 2 I'-C 1 O 2 nt;i2^<e 

CGI 



18 



fft*6c ^a^O 1011=C1012=. . . =c 1 0 
ln = C1021=C1022=. . . =C102n== 
CC l/n=C f 1 0 l/n = C f 1 0 2/n ^ ^ 
biv^ (7) . (8) (Dm^^t^l^tL'r^h<Dt't^o 
[^4] 



Al-Vh = 



C/101 . C/102 ^ 



ai-hsi* Vref) - Vb} - ClOli 
ai-hst' Vref) - Vb} • C102i 



— 52)(ai — Vref)} 



fi 



(6) 



1=1 



(7) 



CCl = (7/102 = ^C102i 
<=i 



(8) 



[0 0 4 1] mflSEle. H 7:ioJ:D?Igl i 3(^^J: 9 

m:^l^. m7 (OXORimtjX' 11— X' IMiC^L 
^XOR2'-'XORniCOV^T^ToT. -^CO^:^^^M 

[0 0 4 2] 01 5fi. mmri'tirmwm^(D{iL(Dm^ 

^ (X'il - Vb) 



30 



Mf^^LfcmM^T 1 R^HlTj^i-^o ;tJP^^7 1 RfiC 1 
1 — CN 1 {CMl^^LtcUt^:^^ Z^y^R 1 1~RN1J:19 

R^mm^^comt}l^mMi-i^:^^>':^Ri 
J:oT-^<^A;^t^^Kic$ttTv^^„ ^ui>;=^>5^>';^R 1 
1 — RN 1 {r^-f ^A;':)^x* 11— X* NltL. N 

• R f 1 =R 1 1 =R 2 1 =. . . =RNlt'f'^t. 
mtiVo 1 0 (9) T-«^$;Jx^o 

[«C5] 



KolOl -Vb = 



Ril 
T 



N 



Rfl 



^-Y^x'ii^vb 



(9) 



-So 

[ 0 o 4 3 ] m 6 JS;(jn»:[«]Sgo $ ^ \z,m<D'Mm(Drm 

i~CMir>E^j[^;Lf:ii/v^;^^:x^R 1 --RMJ: ^ fi 
5i/v^;^^:/:^*g'^^g:teii*MlH]a§i ORfc^g^LT/^* 



40 M{;i>^-t"^A;^^v o 1 o i—vo 1 OM^i~^^. m 

Rf, R 1 --RM(7:)P1^t^^ (10) (D^o\^W^^ 

A o u t (11) T*^^$tL5o 

[^6] 



(11) Wm^^l 1-312952 

19 20 

Rf = RM = 2-^RM - 1 = 2-^RM - 2 = . . . = 2"^^"^)/21 (10) 



^ Ri 
Amit ~Vh = -^-^ J = 

[0 0 4 4] m 7ti, mjf5[ll8(>^CMOS^ V/-^— ^ 10 
MRl5ii*S[ElS§(-^X.rMO S^iblfititgD AMP 4rig 

CF 1 3 ^^LT-^o^A:^i-^^$^ttrv^6o 
[0 0 4 5] mi 8(^111 iCOXy KVIV (OmiSL^A^T^^ 

MPfimaivd d h'&mMm^i t(om^mM\cmm.^ 

;JxfcMOS h^>'>^;^^>CtT 1 3 1 . T 1 3 3 

tb^>Ct$5^^£ h^>'v>;^^>EtT 1 3 2. T13 4^^i-o 20 

T 1 3 1 , T 1 3 2 \x^a:>^— Vt^^'mz.^m.^fy^. ^ 
b{:iT 1 3 3C0 K W ^-i^ft^^tbTV^^o A;^ft-§-v 
i 1 3fiT 1 3 3<Dy— h(;iA;^^tb. T 1 3 4 ^Dy— 
^SWV;55A;'j$tl>. iSl[I S^jgffbr. DAMP^ 
:^^)—':f^mh\^n^o rtb{e:J:oTjgB#DAMPco|| 
;^?^»^ffihL#^. 

[0 0 4 6] H 1 9fi, i^±(7)-^:y^ h^-y^^^^^MM 
b/cD S -CDMA^{f-^S{taSB(7)ft!lCQ|^;^(D?g^^ 30 

^-tmr-fc^o ^rit^mt-ifo^v^T. T:^^:r^A;^^t^A i 
isiB#i-;^^-r-7=V ^^tap^s CI , SC2, 

s c 3 {;iA;^^tbTV^^o ---e. mflS-r-/^ K:7^/w 
^MF^^A;^^f^A i nicMir^wMmmi^mm^th^ 

fiSUffi(7:)DL L (delay-locked loop) ^^ffl-T^o D 40 

L L ^ffi V ^fc^-g^ It mmmti -e s> 5 ^^suf^co 
/c^comsgi 2 i{^A;^$;H. zLcom^t^hn^-^f^. 

m^<Dt:.^<Dm'^ 1 2 2{c:#;t^;fLytm-^{-S^^V>T. 

S C 1 --S C 3c^[5]W:^-f ^ >^^';05^^$tt5o 

y"^ l^^^^m^S CI - S C 3 (D\^t}\^\^—^ ^)&^(0 



M 

.yoioi + ^6 (11) 

[0 0 4 7] 

^yi-^fi. B#^>^yt^r^n^A;^m-^4rA/D^^LT 
im 1 1 ^mm<D-^^y^ y^ ^ /i-^ ^m\^^tio s ~ c 

^irzfti yi^mx:h^o 

[0 5] mm^''-^(D^4 ^^^(DmM^mm'r^rc. 
i^<Dmxh^o 

[116] (l2tC7j^Lyh'^iy^ K:7^7i-^ic^ott6T:^ 
[0 7] 0 2{^^L;^c-x-:y^ K:7 ^ /U^ ((ij^tt 5 T^^ 

[0 8] 0 7 {Cl4bnt5S«sJi*IlH]K(Z)1»R)c^fI^^-riHl 

mmxh^o 

[010] mm^n^mfQj^^(Dm<Dm^m^7jk'rmx 

[011] K:7^yi.^co||2C9||;5St^ 
[013] 01 2{c^L;^c«iE(7:)?i^fil(:::Ji5tt6;^jn^lEl 

^(Drnf^m^ff^-rm^mxh^o 

[014] 1^1 2tc:^L/c^]^cD?gBi-*3tt5/h;!jpff 
[0151 T-^n >r^AO»^<^f&cOlS^{sri|*7n-rill^0 

[016] 01 5(7)mw^tti^{z.m\^^hn^MW^^ 



21 

(EI 1 7 ] T^xn^Mn^(D{ii(7:>mi^mi:7jk'rmmm 

0 s ^mmmm<Dmi^m^^'rm -e ^ o 

1 

2 1,22 n — :7 ^ /i-^ 

3 1,32 -v-^y^ Kr7^/l-^ 

7 mm^ 

71~71n, 71 R, 9, 9R MW^ 

8 1 - 8 M R^mmm^ 

8 1,82 f-^'T'/V/l^— /l^ KlHlSg 

1 0 ^-g^j^msg 

11 W^I/F 

12 1 — 12 3 iHl^ 
A/D A/D^t^^ 

Rl I'-Rln, R21'-'R2n i^t^y^^ 
SELl'-SELn i^U^ ^ 

XORl—XORn SNftflfi^f^S^PlIl^ ^ 



(12) 11-312952 

22 

*ADD, ADD 2 MW\s]^ 

ADD 2 S 1 —ADD 2 S n /\^MW]b}^ 
CAL-REGl. CAL-REG2 ^g^U-i^v^^ 
INP-REGl, INP-REG2 At)\^^J^^ 
PMUXl, PMUX2 iiL^'^/l^=^':fUi^f' 
DMUX 1 — DMUX n 'f-'^'^/U^y'U^-^ 
MUX 6 '^/V^y'U^-^ 

SW6 1 . SW6 2 ;=^'-r 

CI— CM, Cll— CNl, C12— CN2, CIM 
10 ~CNM, CP6, C911— C91n, C 9 2 1 — C 
92n, CCl, CC2, C 1 3 1 — C 1 3 n ^ 

CIO, C20, Cf 1— CfM, Cf, CP MM^ 

INVl— INV3, INV91, INV92 CMO 

MRl, MR2 MOSffifet 

SFREGl, SFREGF2 ^yy Y\^-Jy^^ 

Rll— RNl, Rl— RN \^-yy.^:yy. 

20 Rf 1, Rf WM^^y:^^^^:^ ' 
sc 1-SC3 ;^^^-7=V >^^'t@M^ 

D AM P MO S ^KjiftiS^ 
T13 1— T13 4 Vy^^y'y^^ 

I s -^mMw. 

swv fflWt-^ 

V r e f wmm& 



[mi] 



[EI2) 







£2@ 






am 












6-1 





















l/F 














10-^ 


11^ 



Data 



Ain . 



[134] 



D1 D2 D3 D4 Dtl-1 Dn 



PMUX1 



D 




D 




D 




D 




D 




D 


M 




M 




M 




M 




M 




M 


U 




U 




U 




U 




U 




U 


X 




X 




X 




X 




X 




X 


1 




2 




3 




4 




n-1 




n 








1^ 







CLKl 
CLK2 
cue 3 




I SELl I I SEL2 I |$ELn-1 I 



3 



ml 



mn-1 



I X0R1 I I XORH I |XORn-l| | XORn 

aljy 32^ an-l A anA 

ADO 

Aout 
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[(213] 



(135] 



Pa 



CK 



CAL-REG1 



INP-REG1 



Pb- 



CAL-REG2 



INP-REG2 



3" 



P 
M 
U 
X 
2 



(1 ) 



X 

c 



( 3 ) MF<omm^- _ 

(H:=i-Kl J 
L:d-H2) 



P2 

J i 



P3 



P5 



[06] 



[US] 



X0R1 



X0R2 



04)1 DAC 



CM}1DAC 



(M)1DAC 



XOR 



(a) 



(M)1[>AC 



^ IbltDAC 



5^ IbitDsAC 



^ IbitOAC 



(b) 



SW61 




[[119] 



1 5] 



VLVref Vh 



71R 



JC'1 



XOR 



X^2 



X'M 



SELll 



1^ SEL12 



+^ SELIM 



X'll X*21 



Rn SR21 



X^NI 




Vol 01 
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[071 



Xi 

I 1 

xnxiz xiM 



I 1 

X21 XZZ XZM 



Xn 



X0R1 



X'll 



|7i 

i. 

ICii 



X'l2 jTTm 



m2 

X'l <t 
x'zi 



X0R2 



C21 



Cni 



Ciz 



■>X"2 



X 22 



X 2M 



-^72 



Cn2 



TT-'T 



TT.""T 



1 1 

Xnl Xn2 XnM 



XORn 



X Ml 



X N2 



CiM 



C2M 



X'n 



X NM 



7m 
i. 



Tf T 




(15) 



[H 1 0] 



[Hi 1] 



X0R2 



X0R1 



VLVfBf Vh 



CR 

in- 



SEL21 



t5 



SELZ2 



(a) 



SEL2M 



CLKl- 
OJCZ- 



CLK3 



ME 



A/D 



SFREG71 



SFREG72 



1 — r 

















3!^ i 








7 \ 







m2. 



mn-1 



I XOR1 I I XQR2 I 
aU a2A 



71. 



" |XQRn-l| I XORn 
an-1 ^ an^ 



ADD 



4 

Aout 



XI 


X2 


Out 


1 


1 


VH 


1 


0 


Vref 


0 


1 


Vref 


0 


0 


VL 



(b) 



imi 2] 



ADD2 



Cf9 



C911 

ADD2S1 [a i — "I 
C912 




ADD2S2 b ^Hlh 



! C91M 
ADD2SM [a m~^II" 



INV91 



Aout 



AIn 



CLK1 



CLK2 



CLX3- 




a1 i ^sl a2^ j,s2 an-1 ^rsn-l| an^ ^ sn 
i ADD2 - ^ - "I 

Aout 



ADD2S1 



~i bsEL92[ 



Vref 



[H 1 4) 



C1011 



C1012 





ClOln 
Ih 



C1021 
C1022 

IH 



C102n 

IB-" 



aioi CC1 cfi02 



INV101 




INV102 




'^mW'l 1 - 3 1 2 9 5 2 



imi 6] 



imi 7] 



[mis] 



9R 



Vol 01 VoIOZ VolOM 
> > RM > 



10R 




Rf 





C131 


Vil3l 




Vi132 


CI 32 




Vil 3n 


•-Hl'll-' 




C13n 



CF13 



DAMP 



■t>. 



DAMP 



■^Vol3 



Vdd 



Vil 3 



Aout 




Vol 3 



[(Hi 9] 



Ain —o \ A/P 



121 



MF 



< ^ SCI h -H 



123 



